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attached to corresponding sprocket chains. The 
sprocket chains engage corresponding parallel sprock 
ets adapted for alternately driving the rear wheel when 
rotated in the forward direction and disengaging for 
free rotation in the opposite direction, responsive to 
pivoting of the pedal. A spring connects one end of the 
sprocket chains and engages a pair of spaced chain 
pulleys for alternately maintaining one set of the 
sprocket chains and connecting cables in tension re 
sponsive to free rotation of the corresponding sprocket 
when the opposite sprocket is being driven by the op 
posing sprocket chain and cable. 

20 Claims, 2 Drawing Sheets 

‘r20 
- 1a 

5 

so a . 

[9 34" 
if. I. 32 :0 

;-r'"' 3/ 12x40 .gl \‘2 
5 7 6‘ n \ ---- -' 

- v5‘ . 37 

/7 1.9 38' 





US. Patent Mar. 9, 1993 Sheet 2 of 2 5,192,089 

i?iiiiiiuilii?m))m((wiiiid. 



5,192,089 
1 

PEDAL-OPERATED SCOOTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to operator-propelled two 

wheeled vehicles and more particularly, to a linearly 
pedal-operated scooter which is driven by a pedal 
dn'ven cable, chain and spring drive mechanism. In a 
preferred embodiment the pedal-operated scooter of 
this invention is characterized by a scooter frame hav 
ing front and rear wheels and handle bars connected to 
the front wheel for steering. A pedal is pivotally 
mounted at approximately the center thereof to the 
frame and front and rear cables extend around cable 
pulleys rearwardly to corresponding parallel sprocket 
chains, which engage separately parallel sprockets 
mounted on the rear wheel axle and attached to the rear 
wheel. The opposite ends of the sprocket chains are 
connected to a spring which extends around corre 
sponding spring pulleys mounted on the frame. The 
sprockets are designed to sequentially drive the rear 
wheel forwardly and sequentially disengage the rear 
wheel for free reverse rotation, responsive to pivoting 
of the pedal with respect to the frame by an operator. 

2. Description of the Prior Art 
Conventional scooters have long been known in the 

9 art and a typical scooter design includes a low, two 
wheeled vehicle having handle bars connected to the 
front wheel for steering and a platform connecting the 
front and rear wheels. Typically, the operator stands on 
the connecting frame member with one foot and propels 
the scooter with the other foot._ 

Scooters which are propelled by the weight or step 
ping force of a rider or operator using chain sprockets 
similar to bicycle propulsion are also known in the art. 
However, many of these scooters and similar vehicles 
are characterized by complex propulsion mechanisms 
which are difficult to build, operate and maintain. Foot 
pedal drive systems have been used in prior art bicycle 
and scooter vehicles for propulsion and typical of these 
foot pedal propulsion devices is the Foot Pedal Drive 
for Bicycles detailed in US. Pat. No. 4,666,173, dated 
May 19, 1987, to G. E. Graham. The patent describes a 
bicycle having pedal bars pivoted on the frame near the 
rear wheel, with a pedal sprocket positioned above the 
rear wheel. A connecting member couples the rear end 
of each of the pedal bars to the pedal sprocket and 
further includes a conversion mechanism, whereby 
up-and-down movement of the push bars induces rela 
tive movement of the pedal sprocket. Foot pedals are 
mounted on the front end of the pedal bars and down 
ward pressure by a rider on the foot pedals forces upper 
movement of the connection members and correspond 
ing rotation of the pedal sprocket for driving the bicy 
cle. U.S.,Pat. No. 4,761,014, dated Aug. 2, 1988, to K. 
H. Huang, is entitled “Propulsion of Scooters”. De 
tailed is a scooter of an ordinary type but equipped with 
an improved mechanical drive for the rear wheel or 
wheels, which drive includes a ratchet mechanism for 
driving the rear wheel, a stepping lever for transferring 
the stepping force of the rider to the ratchet mechanism 
and a retrieving mechanism for raising the stepping 
lever to the original position as the stepping force is 
released. The scooter can therefore be propelled by the 
intermittent force of the rider to advance forwardly. 
US. Pat. No. 4,915,403, dated Apr. 10, 1990, to Charles 
Wild, et a], details a “Skateboard With Mechanical 
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2 
Drive”. The skateboard includes a frame upon which a 
pedal is pivotally mounted and when the pedal is 
pressed downwardly, its movement is converted by 
means of a push rod, a crank and a toothed segment into 
rotational movement, which is transmitted to a gear 
train. The output pinion of the gear train is ?xed to the 
shaft of two drive rollers. The push rod in each case is 
connected by means of a ball and socket joint to both 
the pedal and tooth segment, such that transmission of 
the drive force is insured, even during tilting of the 
pedal which is caused by riding around curves. ' 

It is an object of this invention to provide a pedal, 
cable, chain and spring-operated scooter. 
Another object of the invention is to provide an oper 

ator-propelled scooter having a pivoting pedal con 
nected to a pair of alternately forward-driving and re 
verse-rotating sprockets by means of a cable, sprocket 
chain and spring system, for propelling the scooter in a 
forward direction. 

Still another object of this invention is to provide a 
pedal-operated scooter which includes a frame pro 
vided with a front wheel fitted with handle bars for 
steering, a rear wheel provided with a pair of spaced, 
parallel unidirectionally driving and freely reverse 
rotating sprockets, a pedal pivotally mounted near the 
center thereof to the frame and front and rear cables 
connected to sprocket chain segments ?tted on the 
sprockets, with a spring connecting the opposite ends of 
the sprocket chains, for driving the scooter unidirec 
tionally responsive to pivoting of the pedal with respect 
to the frame. 

SUMMARY OF THE INVENTION 
These and other objects of the invention are provided 

in a pedal-operated scooter which includes a scooter 
frame having a front wheel, handle bars for steering the 
front wheel, a rear drive wheel ?tted with a pair of 
spaced forwardly driving and rearwardly free wheeling 
sprockets, a foot pedal mounted near the center thereof 
to the frame, a front cable mounted on the front portion 
of the pedal and extending by means of cable pulleys to 
a length of ?rst sprocket chain ?tted around one of the 
sprockets, a rear cable mounted on the rear portion of 
the pedal and ?tted by means of a cable pulley to a 
length of second sprocket chain ?tted around the sec 
ond sprocket and a coil spring fitted around spaced 
spring pulleys and connecting the opposite ends of the 
lengths of sprocket chains, to facilitate initial applica 
tion of force on one of the sprockets and driving the 
rear wheel forwardly responsive to pivoting of the foot 
pedal in one direction and tensioning the front cable and 
?rst length of sprocket chain, while releasing tension in 
the rear cable and second length of sprocket chain due 
to free reverse-rotation of the opposite sprocket by 
operationof the coil spring and subsequently tensioning 
the rear cable and second length of sprocket chain re 
sponsive to reverse operation of the foot pedal while 
releasing tension in the front cable and first length of 
sprocket chain. 
The invention will be better understood by reference 

to the accompanying drawings wherein: 
FIG. 1 is a left side view of a preferred embodiment 

of the pedal-operated scooter of this invention; 
FIG. 2 is a right side view of the pedal-operated 

scooter illustrated in FIG. 1; 
FIG. 3 is a top sectional view of a preferred cable 

pulley con?guration in the pedal-operated scooter; 
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FIG. 4 is a bottom sectional view of a preferred 
spring and spring pulley con?guration in the pedal 
operated scooter; 
FIG. 5 is a top view of the pedal-operated scooter 

illustrated in FIGS. 1 and 2; and 
FIG. 6 is a typical cable-chain-spring mounting con 

?guration. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring initially to FIGS. 1-6 of the drawings, the 
pedal-operated scooter of this invention is generally 
illustrated by reference numeral 1. The pedal-operated 
scooter 1 includes a frame 2, having a horizontal pedal 
keel 3 which receives a wheel fork 10 on one end by 
means of fork support bars 11 and a pair of rear wheel 
bars 16 projecting in parallel, angular relationship from 
the opposite end of the pedal keel 3. The fork support 
bars 11 are typically welded to the pedal keel 3, while 
the rear wheel bars 16 are preferably mounted to the 
pedal keel 3 by means of bar mount bolts 19 and'corre 
sponding nuts 6. Each of the rear wheel bars 16 is char 
acterized by a proximal end 17, which is attached to the 
pedal keel 3 and a distal end 18, which projects up 
wardly in angular relationship with respect to the pedal 
keel 3, as illustrated. A front wheel 13 is conventionally 
rotatably mounted on the bottom end of the wheel fork 
10 by means of a front wheel axle 14 and is held in place 
by corresponding axle nuts (not illustrated). Similarly, a 
rear wheel 20 is rotatably mounted between and at the 
approximate center of the respective rear wheel bars 16, 
by means of a rear wheel axle 21 and corresponding axle 
nuts 22. A fulcrum 4 is secured to the approximate 
midpoint top of the pedal keel 3 by means of fulcrum 
bolts 5 and corresponding nuts 6. A pedal mount plate 7 
is secured to the bottom of a ?at or slightly concave 
pedal 9 and is mounted on the top end of the fulcrum 4 
by means of a pivot bolt 8 and corresponding nuts 6. 
The preferably slightly concave pedal 9 is pivotally 
attached to the fulcrum 4, such that an operator (not 
illustrated) standing on the concave top surface of the 
pedal 9 can grasp the handle bars 12, attached to the top 
of the wheel fork 10, for steering the front wheel 13. As 
further illustrated in FIGS. 2 and 3, one end of a front 
cable 23 is attached to the front end of the pedal 9 by 
means of a front cable bolt 24 and corresponding nut 6. 
The front cable 23 extends downwardly from the front 
end of the pedal 9 around a front cable forward pulley 
25, which is rotatably secured to a spacer 35, welded or 
otherwise attached to the pedal keel 3, by means of a 
pulley bolt 26. The front cable 23 extends from the front 
cable forward pulley 25 rearwardly, parallel to the 
pedal keel 3 and around a front cable rear pulley 27, also 
rotatably secured to a spacer 35 in spaced relationship 
with respect to the front cable forward pulley 25. From 
the front cable rear pulley 27 the front cable 23 projects 
upwardly in angular relationship and is secured to one 
end of a front cable sprocket chain 28, which is wound 
around a front cable chain sprocket 29, secured to the 
hub (not illustrated) mounted on the rear wheel axle 21 
of the rear wheel 20. As illustrated in FIG. 1, one end of 
a rear cable 30 is secured to the rear end of the pedal 9 
by means of a rear cable bolt 31 and corresponding nuts 
6 and the rear cable 30 projects downwardly from the 
pedal 9, around a rear cable pulley 32 and from the rear 
cable pulley 32 in angular relationship to one .end of a 
rear cable sprocket chain 33, also secured to the hub 
mounted on the rear wheel axle 21 of the rear wheel 20. 
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The opposite ends of the front cable sprocket chain 28 
and rear cable sprocket chain 33 are connected by a 
spring 37, which projects around a pair of spring pulleys 
38, mounted in spaced relationship on the parallel rear 
wheel bars 16 by means of spring pulley brackets 40 and 
spring pulley bolts 39, secured by nuts 6, as illustrated in 
FIGS. 4-6. The front cable chain sprocket 29 and rear 
cable chain sprocket 34 are both mounted on the wheel 
hub (not illustrated) of the rear wheel 20 in spaced, 
parallel relationship, such that they each independently 
and sequentially engage the wheel hub in driving rela_ 
tionship when rotated in the forward direction, to pro 
pel the pedal-operated scooter forwardly. Furthermore, 
both the front cable chain sprocket 29 and rear cable 
chain sprocket 34 operate to sequentially independently 
freely reverse rotate in the opposite rotational direction, 
responsive to the bias in the spring 37. 

Referring again to the drawings, in operation, the 
pedal-operated scooter of this invention is propelled by 
an operator (not illustrated) standing with one foot on 
the front portion and the other foot on the rear portion 
of the pedal 9 and grasping the handle bars 12, as fol 
lows. Forcing the front portion of the pedal 9 down 
wardly‘ from the position illustrated in FIG. 1 to the 
position illustrated in phantom in FIG. I initially applies 
tension to the rear cable 30 and releases tension in the 
front cable 23. As tension is applied to the rear cable 30, 
this tension extends‘ from the rear cable 30 to the rear 
cable sprocket chain 33 and the rear cable chain 
sprocket 34. Since the rear cable chain sprocket 34 is 
mounted on the rear axle hub (not illustrated) which 
normally rotates on the rear wheel axle 21 such’ that 
rotation in the clockwise direction as viewed in FIG. 2 
drives the rear wheel 20 in the clockwise direction, this 
action propels the pedal-operated scooter 1 forwardly. 
Corresponding release of tension in the front cable 23 
causes a relaxing of tension in the front cable sprocket 
chain 28, and the spring 37 compresses to accommodate 
this easing of tension and maintain a spring-induced 
tensionin the front cable 23 and front cable sprocket 
chain 28. When the pedal 9 reaches its'maximum point 
of travel as illustrated in phantom in FIG. 1, the opera 
tor’s weight is transferred to the rear portion of the 
pedal 9, thereby forcing the pedal 9 to reverse in direc 
tion and pivot back into the original position illustrated 
in FIG. 1. This action applies tension to thefront cable 

' 23 and front cable sprocket chain 28, while relaxing 
tension in the rear cable 30 and rear cable sprocket 
chain 33. Accordingly, the front cable sprocket chain 29 
is driven forwardly in the clockwise direction as the 
pedal-operated scooter 1 is viewed in FIG. 2, while the 
rear cable chain sprocket 34 “free wheels" or freely 

_ reverse rotates responsive to a reduction in tension in 
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the rear cable 30 and operation of the spring 37, to 
maintain spring tension in the rear cable 30 and the rear 
cable sprocket chain 33. This repetitive rocking‘ action 
of the pedal 9 on the fulcrum 4 continues to propel the 
pedal-operated scooter 1 forwardly at a speed deter 
mined by the intensity of weight shift by the operator. 

It will be appreciated by those skilled in the art that 
the pedal-operated scooter of this invention is charac 
terized by simplicity and ease of operation. Accord 
ingly, maintenance is reduced and the various drive 
components can be quickly and easily changed or ad 
justed in a minimum of time. Furthermore, the forward 
speed of the pedal-operated scooter 1 can be easily’ 
controlled by the intensity with which the operator’s 
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weight is shifted from the front portion to the rear por 
tion of the pedal 9. 

It will also be appreciated by those skilled in the art 
that the pedal-operated scooter 1 may be ?tted with 
conventional wheel brakes (not illustrated), according 
to the knowledge of those skilled in the art. Further 
more, when the operator terminates the pedalling ac 
tion, the pedal-operated scooter 1 will coast, regardless 
of the position of the pedal 9. 
While the preferred embodiments of the invention 

have been described above, it will be recognized and 
understood that various modi?cations may be made in 
the invention and the appended claims are intended to 
cover all such modi?cations which may fall within the 
spirit and scope of the invention. 
Having described my invention with the particularity 

set forth above, what is claimed is: 
l. A pedal-operated vehicle comprising a frame hav 

ing at least two wheels; pedal means pivotally mounted 
on said frame for receiving an operator; a pair of 
sprockets carried by one of said wheels in forwardly 
driving and rearwardly freely-rotating relationship and 
a pair of sprocket chains engaging said sprockets, re 
spectively; ?rst pulley means carried by said frame and 
a front cable engaging said ?rst pulley means and hav 
ing one end attached to the front portion of said pedal 
means and the opposite end of said front cable attached 
to one end of one of said sprocket chains; second pulley 
means carried by said frame and a rear cable engaging 
said second pulley means and having one end attached 
to the rear portion of said pedal means and the opposite 
end of said rear cable attached to one end of the other 
one of said sprocket chains; and bias means connecting 
the opposite ends of said sprocket chains, whereby said 
sprockets are alternately deployed in said forwardly 

' driving relationship for propelling said vehicle for 
wardly in drive mode and in said rearwardly free-rotat 
ing relationship, responsive to pivotal operation of said 
pedal means and the tension in said bias means, respec 
tively. 

2. The pedal-operated vehicle of claim 1 wherein said 
pedal means further comprises an elongated, slightly 
concave pedal. 

3. The pedal-operated vehicle of claim 1 wherein said 
bias means further comprises a coil spring and further 
comprising at least one coil spring pulley carried by said 
frame for receiving said coil spring. 

4. The pedal-operated vehicle of claim 1 wherein: 
(a) said pedal means further comprises an elongated, 

slightly concave pedal; and 
(b) said bias means further comprises a coil spring and 

further comprising at least one coil spring pulley 
carried by said frame for receiving said coil spring. 

5. The pedal-operated vehicle of claim 1 wherein said 
?rst pulley means further comprises a ?rst front cable 
pulley rotatably carried by said frame beneath said front 
portion of said pedal means and a second front cable 
pulley rotatably carried by said frame beneath said rear 
portion of said pedal means and said second pulley 
means further comprises a rear cable pulley. rotatably 
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comprising at least one coil spring pulley carried by said 
frame for receiving said coil spring. 

8. The pedal-operated vehicle of claim 1 wherein: 
(a) said pedal means further comprises an elongated, 

slightly concave pedal oriented longitudinally with 
respect to said frame; and 

(b) said bias means further comprises a coil spring and 
further comprising at least one coil spring pulley 
carried by said frame for receiving said coil spring. 

9. A pedal-operated vehicle comprising a frame; han 
dle bar means pivotally carried by one end of said frame 
and a front wheel rotatably connected to said handle 
bar means; a rear wheel rotatably supported by the 
opposite end of said frame; a ?rst sprocket and a second 
sprocket carried by said rear wheel in parallel, alternat 
ing forwardly-driving and rearwardly freely-rotating 
relationship; elongated pedal means pivotally mounted 
on said frame; front cable pulley means rotatably car 
ried by said frame and a front cable having one end 
attached to the front end of said pedal means, with the 
opposite end of said front cable extending around said 
front cable pulley means; a front cable sprocket chain 

_ engaging said ?rst sprocket and having one end at 
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carried by said frame beneath said rear portion of said ' 
pedal means. 

6. The pedal-operated vehicle of claim 5 wherein said 
pedal means further comprises an elongated, slightly 
concave pedal. 

7. The pedal-operated vehicle of claim 5 wherein said 
bias means further comprises a coil spring and further 

65 

tached to said opposite end of said front cable; rear 
cable pulley means rotatably carried by said frame and 
a rear cable having one end attached to the rear end of 
said pedal means, with the opposite end of said rear 
cable extending around said rear cable pulley means; a 
rear cable sprocket chain engaging said second sprocket 
and having one end attached to said opposite end of said 
rear cable; bias pulley means carried by said frame; and 
bias means extending around said bias pulley means and 
connecting the opposite ends of said front cable 
sprocket chain and said rear cable sprocket chain, re 
spectively, whereby said ?rst sprocket and said second 
sprocket are alternately deployed in drive mode and 
rearwardly freely-rotating mode for continuously pro 
pelling said pedal-operated vehicle in a forward direc 
tion and maintaining tension in said front cable sprocket 
chain and said rear cable sprocket chain, respectively, 
responsive to pivotal movement of said pedal means by 
an operator and tension in said bias means. 

10. The pedal-operated vehicle of claim 9 wherein 
said pedal means further comprises a slightly concave 
pedal. 

11. The pedal-operated vehicle of claim 9 wherein 
said bias means further comprises a coil spring. - 

12. The pedal-operated vehicle of claim 9 wherein: 
(a) said pedal means further comprises a slightly con 
cave pedal; and 

(b) said bias means further comprises a coil spring. 
13. The pedal-operated vehicle of claim 9 wherein 

said front cable pulley means further comprises a ?rst 
front cable pulley rotatably carried by said frame be 
neath said front end of said pedal means and a second 
front cable pulley rotatably carried by said frame be 
neath said rear end of said pedal means, said rear cable 
pulley means further comprises a rear cable pulley ro 
tatably carried by said frame beneath said rear end of 
said pedal means in spaced relationship with respect to 
said second front cable pulley, said bias means further 
comprises a spring and said bias pulley means further 
comprises at least one spring pulley. 

14. The pedal-operated vehicle of claim 13 wherein 
said pedal means further comprises a slightly concave 
pedal. 

15. The pedal-operated vehicle of claim 13 wherein 
said bias means further comprises a coil spring. 
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16. The'pedal-operated vehicle of claim 13 wherein: 
. (a) said pedal means further comprises a slightly con 

cave pedal; and 
(b) said bias means further comprises a coil spring. 
17. A pedal-operated scooter comprising a scooter 

frame and a front wheel fork pivotally carried by the 
front end of said frame; a front wheel mounted in said 
front wheel fork; a handle bar carried by said front 
wheel fork for steering said pedal-operated scooter; a 
pair of rear wheel mount bars carried by the rear end of 
said frame, a rear wheel axle carried by said rear wheel 
mount bars and a rear wheel rotatably mounted on said 
rear wheel axle; a ?rst sprocket and a second sprocket 
carried by said rear wheel in spaced, substantially paral 
lel, independently forwardly-driving and reverse freely 
rotating relationship; a pair of front cable pulleys and a 
rear cable pulley rotatably mounted on opposite sides of 
said frame in spaced relationship; an elongated pedal 
pivotally mounted on the top of said frame to receive an 
operator in standing position; a front cable having one 
end attached to the front portion of said pedal and the 
opposite end of said front cable extending around said 
front cable pulleys, respectively, said opposite end of 
said front cable terminating rearwardly of said front 
cable pulleys; a front cable sprocket chain engaging said 
?rst sprocket and having one end attached to said oppo 
site end of said front cable; a rear cable having one end 
attached to said rear portion of said pedal and the oppo 
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8 
site end of said rear cable extending around said rear 
cable pulley; a rear cable sprocket chain engaging said 
second sprocket and having one end attached to said 
opposite end of said rear cable; at least one spring pulley 
rotatably carried by said rear wheel mount bars in 
spaced relationship; and a coil spring engaging said 
spring pulley and connecting the opposite ends of said 
front cable sprocket chain and said rear cable sprocket 
chain, whereby said _first sprocket and said second 
sprocket are alternately disposed in said forwardly; 
driving and reverse freely-rotating relationship to con 
tinuously propel said pedal-operated scooter in a for 
ward direction while maintaining tension in said front 
cable sprocket chain and said rear cable sprocket chain, 
responsive to pivotal rocking movement of said pedal 
by an operator and the tension in said coil spring, re 
spectively. 

18. The pedal-operated scooter of claim 17 wherein 
said pedal is slightly concave from said front portion to 
said rear portion. 

19. The pedal-operated scooter of claim 17 wherein 
said at least one spring pulley is a pair of spring pulleys 
disposed on said rear wheel mount bars in spaced rela 
tionship. 

20. The pedal-operated scooter of claim 19 wherein 
said pedal is slightly concave from said front portion to 
said rear portion. 
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